Background: The Cochrane Collection reviews of randomized clinical trials (RCT) showed a favorable result of music therapy (MT) on individuals with autism spectrum disorder (ASD) compared with a placebo treatment.
Orff and Gunild Keetman. The Orff teaching method is a "child-centered way of learning". Music education involves singing, body percussion, playing on a variety of both tuned and untuned music devices, movement and dancing, and communication activities to help children with developmental delays and disabilities.
A recent review regarding monogenic diseases in India has mentioned ASD as one of the frequently occurring disorders in Indian population [3] . Based on previous studies, there is a possibility that MT can be used in a wide variety of disorders [4] . The prime idea of using music interventions was to improve non-musical abilities such as communication, social and academic standards among individuals with ASD [5] . The Cochrane Collection reviews of randomized clinical trials (RCT) showed evidence about the positive effect of MT on ASD and emphasized about the possibility of MT to increase social adaptation skills in children with ASD and to promoting the quality of parent-child relationships [6] [7] [8] . An early study by Stevens and Clark used a pretest/post-test method to examine the social effects of a MT intervention on five boys with autism between the ages of 5 and 7 [9] . Results indicated that all five boys demonstrated significant improvements on all three subscales of Ruttenberg's autism scale [10] , which includes (1) the nature and degree of relationship to an adult as a person, (2) communication, and (3) drive for mastery. The Cochrane reviewed ten studies and analyzed the short-and medium-term effect of MT interventions (1 week to 7 months) for ASD children and presented that MT intervention can rectify the major issues among ASD children [11, 12] .
MT has shown to be of benefit to various aspects of ASD. To the best of our knowledge, this is the first kind of study to be carried out in South India. The research work done here was to analyze the impact of MT intervention in improving social communicative and responsiveness skills in ASD children. A comparative study was also done using passive and active MT and the effect of MT post the test period was studied. Using childhood autism rating scale (CARS), 54 children with mild to severe autism were selected through convenience sampling and assigned into two groups: active and passive MT groups. Both the intervention group consisted of 26 children. Social skills of both groups were measured and recorded with the help of Triad Social Skill rating system scale 
Materials and methods
This study used a quasi-experimental research design with a control group and a pre and post follow-up test. The population of this study was recruited from Coimbatore city which is located at the coordinates 11.0168°N , 76.9558°E in Tamil Nadu State, India. Sixty children (30 boys and 30 girls) from ages 6-12 years were chosen through a convenience sampling method. They were classified as mild (30 children: 15 boys, 15 girls), moderate (24 children: 12 boys 12 girls), severe (6 children: 3 boys, 3 girls) based on DSM-5. Due to various reasons, eight children were excluded from the study and 52 children were included in the intervention group. The inclusion criteria for the study include children aged between 6 and 12 years, and mild, moderate to severe ASD as per Childhood Autism Rating Scale (CARS) scale. The exclusion criteria are as follows: the children should have had no defects like deafness, visually challenged, motor and speech difficulties, as well as should not have been under any medication. Non-compliance with the study protocol, patients diagnosed with diseases, or using psychotropic drugs were excluded from the sample. Children who took part in the study were evaluated in detail by two child psychiatrists, two occupational therapists, a pediatrician, and autism diagnosis were confirmed as per DSM-5 criteria.
For each child, pre-and post-therapy CARS score was taken by the researcher. To identify the difficulties faced by the children in the following domains-limitations in language, verbal communication, social communication, and behavioral issues, a structured interview was conducted in the first meet with the parents/care giver. Information on MT, the aim of the study, and its method was disclosed to the parents of the children. Parent's approval was obtained and consent to participate in the study was duly signed by the parents/care givers. The present study was approved by the Hospital Ethical Board.
The TRIAD Special Skills Assessment (TSSA) is a criterion-based tool which provides more specific assessment considering parent, teacher, and direct interaction with the children. The TSSA was carried out thriceprior to the intervention, following the last session of the intervention and 3 months after the intervention to analyze any behavior as problematic along with several open-ended questions to identify the child's social interests and behaviors. In this present study, the following four subsets of questions were studied: understanding/ perspective taking, initiating interactions, responding to initiations, and maintaining interactions.
In order to test our hypothesis, we designed a pre-test, post-test, and follow-up study for ASD children who received music therapy for 3 months. Social skills of the children of both groups were measured and recorded before starting the intervention using TSSA as the pretest. The study group was stratified further into two groups as active MT and passive MT intervention group. The active group was involved in singing, dancing, and playing with the musical instruments while listening to the music, whereas the passive group received MT without any interaction and listened to music alone. The active group and passive group included 26 children with 13 boys and 13 girls each.
The selected children understood the local language and 15 songs were selected accordingly. Three musical teachers were asked to rate each of them on a scale of 
low pitch (1-3), moderate (4-6), and high (7-9). Four songs which listed the highest average scores were selected. Each song was played using a CD player for 6 min. The first song was based on a religious theme, second was an instrumental soft piano music, the third song was a local folk song which had high tempo and pitch, and the last one was a western pop music. After playing the songs, the group was observed in silence for 10 min. Each session lasted for 35 min and three sessions were carried out in a week for both the groups. The post-test social skills of both groups were measured on the fifth day and after the 3 months follow-up period, the consistency of social skills was assessed with the help of parents to explore the effect of MT.
Statistical design
Analysis of covariance (ANCOVA) along with descriptive statistics was used as the statistical technique on SPSS and dependent sample t test. The level of significance was set at p = 0.05.
Result
The mean age for the children included in the study was 9.5 ± 2.27. Table 1 indicated the mean of total social skill ratings and the results of the TSSA scale for the two study groups. The table showed an improvement in the social skills of the active intervention group during the post-test phase. It was significantly greater than the children of the passive intervention group. Not much difference was noted between post-test and follow-up scores in both groups. To conclude the statistical significance in social skills ratings, further analysis was employed, considering the pre-test scores as covariates of analysis. Table 2 revealed the mean of the four areas of social skill rating for the two study groups and Table 3 showed a significant increase of total social skill ability among the active group compared with the passive MT intervention group (p < 0.05). Table 4 indicated that with pre-test data as covariate, understanding/perspective taking capability improved among the active intervention group compared with the passive group (p < 0.05) after the MT intervention. The results in Table 5 show that when the pre-test data were considered as covariates, the ability of the active group to initiate social interactions did not show statistical significance compared with the passive group (p > 0.05). In contrast, the results in Table 6 show that with pre-test data as covariate, the ability of the active group to respond to others increased relative to the passive group (p < 0.05). The results in Table 7 also show that with pre-test data as covariate, the ability of the intervention group to maintain interactions with others significantly increased relative to the passive group (p > 0.05).
In Table 8 , the t test analysis showed no significant difference between the mean scores of social skills in posttest and follow-up which expressed that the effectiveness of MT has been consistent among the active intervention group up to the follow-up period of 3 months after the intervention.
Discussion
MT has shown to improve non-musical abilities such as communication, social, and academic standards among individuals with ASD. Numerous studies have shown that MT intervention plays a significant role in developing children's social skills significantly [13] [14] [15] [16] [17] . Children With pre-test data as covariates, this table shows the analysis of initiating social interactions with others assessment between the two groups. There is no significant increase in this ability among the active group when compared to passive group Table 6 Result for ability to respond to others between the two intervention groups With pre-test data as covariates, this table shows the analysis of ability to respond to others assessment between the two groups. There is a significant increase in this ability among the active group when compared to passive group
with autism have difficulties with direct social engagement; hence, musical activities in the social context provide valuable opportunities for interactions with social partners [18] . The current research work was conducted to study the impact of MT on social skills of children with ASD and to analyze the significance of its effect post MT. ASD children have difficulties in the process and control of emotions, but they can identify rich emotions embedded in the music as well as a normal child [19] . A study has reported that the speech and auditory cortical areas of ASD children aged from 5 to 22 years were stimulated much better while listening to music compared with the typical developing children [20] . Bonnel et al. showed that pitch processing is heightened in "high-functioning" autism as pitch discrimination and categorization enhances visual performance to the auditory sphere [21] . According to "Enhanced Perceptual Functioning," an autistic person can perform better compared with a normal individual in a range of lowlevel perceptual tasks [22] .
ASD children manifest impairment in applying nonverbal behaviors which is needed to regulate interaction and communication. Orff-Schulwerk method can be considered as nonverbal because communications in Orff groups are mediated through songs and chants, leading to the rhythm of speech and body movement and highlighting the nonverbal elements of music. This helps in improving the nonverbal behaviors of ASD children and enhancing their social skills. Our results showed that similar to how people react positively to music exercises, ASD individuals also had their own innate musical processing, perception skills which helped in enhancing the social skills among these children.
This present study showed that Orff method (active group) showed better results compared with the passive group which received only MT, without any further interactions. It was noted that the mildly and moderately affected ASD children from both the groups reacted better to the songs with high pitch and tempo though the severely affected children did not show much reaction. The statistical analysis results also showed that the effectiveness of MT on social skills of children with Orff method in ASD group has been consistent for up to 3 months after the intervention period compared with the only MT passive group. The schools have continued to provide musical therapy to the children due to our positive results.
A limitation of this study was that the participants were selected only from Coimbatore City and that the age of the ASD children ranged from 6 to 12 years old only. This makes it difficult to generalize the effect of MT on all autistic individuals-old and young. Also, the social skill domain was the only aspect studied and not the language and motor skills, which also needs to be evaluated. As MT alone cannot yield the optimal outcomes, occupational therapy and pharmacological therapy, if needed, should be combined to take care of these special group of children.
Conclusion
Social skill improvement is one among the area for MT intervention as the distinctive aspects of music-based approaches have shown to aid ASD individuals significantly. Different types of MT intervention methods have been established which comprises of improvisational music therapy and neurological music therapy. Extensive With pre-test data as covariates, this table shows the analysis of maintaining interactions with others assessment between the two groups. There is a significant increase in this ability among the active group when compared to passive group 
